An Accurate Analytical-Numerical Iterative Method for the Susceptible-Infected-Recovered Epidemic Models by Mungkasi, Sudi
Journal Pro�le
JTAM (Jurnal Teori dan Aplikasi Matematika)
















 Website |  Editor URL
Address:









  1 2 3 4 5  
2017 2018 2019 2020 2021 2022 2023 2024
 Accreditations
Page 1 of 12 | Total Records : 113
Publications Citation
Realistic mathematics education in Indonesia and recommendations for future implementation: A meta-analysis
study
M Tamur, D Juandi, AMG Adem
JTAM (Jurnal Teori dan Aplikasi Matematika) 4 (1), 17-27, 2020
25
Analisis Kesulitan Siswa Dalam Menyelesaikan Soal Cerita Matematika Topik Pecahan Ditinjau Dari Gender
A Aminah, KRA Kurniawati
JTAM (Jurnal Teori dan Aplikasi Matematika) 2 (2), 118-122, 2018
19
Learning Design Based on Local Wisdom Maddawa-dawa, Mammanu-manu and Mappettuada
AMIT Asfar, AMIA Asfar
JTAM (Jurnal Teori Dan Aplikasi Matematika) 4 (2), 214-223, 2020
15
Perbandingan Metode Moving Average dan Metode Naïve Dalam Peramalan Data Kemiskinan
SF Ais Kumila, Baqiyatus Sholihah, Evizia Evizia, Nur Sa�tri
JTAM | Jurnal Teori dan Aplikasi Matematika 3 (1), 65-73, 2019
15
Pengembangan Media Pembelajaran Mengunakan Aplikasi Construct 2 Pada Materi Aljabar Kelas VII
NR Titon Agung Saputro, Kriswandani Kriswandani
JTAM | Jurnal Teori dan Aplikasi Matematika 2 (1), 1-8, 2018
14
Pengembangan Media Belajar Komik Terhadap Motivasi Belajar Siswa
A Fadillah
JTAM | Jurnal Teori dan Aplikasi Matematika 2 (1), 36-42, 2018
14
The effect of problem-based learning (PBL) model on mathematical communication skills of junior high school
students–A meta-analysis study
N Susanti, D Juandi, M Tamur
JTAM (Jurnal Teori Dan Aplikasi Matematika) 4 (2), 145-154, 2020
13
Page 1 of 12 | Total Records : 113
  1 2 3 4 5  
Publications Citation
Pengembangan Game Puzzle Sebagai Edugame Berbasis Android Untuk Meningkatkan Kemampuan Berpikir
Matematika Siswa SD
SS Baiq Olatul Aini, Khaerunnisa Cantika Ayu
JTAM | Jurnal Teori dan Aplikasi Matematika 3 (1), 74-79, 2019
13
Pengembangan Modul Pembelajaran Bangun Ruang Dengan Metode Creative Problem Solving (CPS) Pada Siswa
Kelas VIII SMP
MM Nutia Rahmatin, Dewi Pramita, Sirajuddin Sirajuddin
JTAM | Jurnal Teori dan Aplikasi Matematika 3 (1), 27-33, 2019
10
Analisis Kemampuan Penalaran Deduktif Matematis Siswa
A Fadillah
JTAM | Jurnal Teori dan Aplikasi Matematika 3 (1), 15-21, 2019
10
Citation Statistics



























Journal Title JTAM (Jurnal Teori dan Aplikasi Matematika)
Initials JTAM
Frequency 2 issues per year (April & October)





Status Accredited (Sinta 2) | No. 148/M/KPT/2020 (Certificate)
Valid: Volume 4 Issues 1 2020 - Volume 8 Issues 2 2024
Contact jtam.ummat@gmail.com | +62 878-6400-3847
Publication October 2017
Publisher Universitas Muhammadiyah Mataram
JTAM (Jurnal Teori dan Aplikasi Matematika) is a peer-refereed open-access journal which has been
established for the dissemination of state-of-the-art knowledge in the field of theory and applications of
mathematics. All submitted manuscripts will be initially reviewed by editors and are then evaluated by a
minimum of two reviewers through the double-blind review process. This is to ensure the quality of the
published manuscripts in the journal. 
JTAM (Jurnal Teori dan Aplikasi Matematika) welcomes high-quality manuscripts resulted from a
research project in the scope of mathematics and mathematics education, which includes, but is not
limited to the following topics: 
Mathematics Education:
1. Realistic Mathematics Education (RME)
2. Problem Based Learning (PBL)
3. Contextual Teaching Learning (CTL)
4. Design/Development Research in Mathematics and Mathematics Education
5. PISA Task
6. Mathematics Ability
7. ICT in Mathematics Education
8. Mathematics-based Learning Multimedia and Conventional
9. Lesson Study for Learning Community
10. Ethnomathematics
Mathematics:
1. Algebra and Number Theory
2. Analysis
3. Numerical Analysis
4. Geometry and Topology
5. Theoretical Computer Science
6. Control and Optimization
7. Logic
8. Discrete Mathematics and Combinatorics
9. Computational Mathematics
10. Applied Mathematics
11. Statistics, Probability, and Its Applications.
HOME ABOUT LOGIN REGISTER SEARCH CURRENT ARCHIVES ANNOUNCEMENTS EDITORIAL TEAM FOCUS & SCOPE
Home > Vol 5, No 2 (2021)





Yth. Seluruh Penulis JTAM Periode 2022.
Sebelumnya kami mohon maaf atas gangguan teknis yang telah terjadi di OJS kami, khususnya di JTAM, sehingga berdampak pada
hilangnya akun dan paper yang pernah disubmit di web JTAM. Oleh sebab itu, kami berharap Bapak/Ibu bisa submit ulang paper
tersebut. Setelah submit, harap kontak via WA Chief Editor terkait paper ID lama dan paper ID baru agar segera diproses.
Terima kasih.




CALL FOR PAPER 2022
 
Dear,
 Lecturer, Researcher, Teacher, etc
We invite you to publish the results of research and development of mathematics and mathematics education in JTAM (Jurnal Teori
dan Aplikasi Matematika) in the period:
V l 6 N 1 A il 2022 (O )
 
Send messa…










Basic Reproduction Number R_0
Blended learning
Commensalism Convolutional
Neural Network Critical Thinking
Expert System Fuzzy Logic


























Vol. 6, No. 1, April 2022  (Open)
Vol. 6, No. 2, October 2022 (Open)
Please send your full paper (. * doc) via the Register/Login form.
    
 
ATTENTION:
1. Please submit using a good and correct JTAM Template.
2. Reference at least 20, the last 10 years publication
3. Recommended using Mendeley/Zotero/EndNote application in writing reference. Download Mendeley here.
4. Plagiarism Check results in a maximum 20%. Then, (1) File Plagiarism Check (PDF) and (2) Registration Form (PDF) is
uploaded in Step 4 as an attachment file at the time of submission.
5. Letter of Acceptance (LoA) is provided after going through the review and revision process.
6. To speed the publication process you can send a screenshot after submit or paper ID to the Chief Editor's contact
[+6287864003847]
The manuscript must be original research, written in English (start Volume 4 Number 1, April 2020), and not be simultaneously
submitted to another journal or conference.




Vol 5, No 2 (2021): October
JTAM Editorial Team say thank you so much to all authorss from various campuses and countries. Hopefully in the future JTAM will be better.
1. Al-Hikmah University Ilorin, Nigeria
2. Umaru Musa Yar’adua University, Katsina State, Nigeria
3. Lakshmi Narain College of Technology Bhopal, India
4. Kwansei Gakuin University, Japan
5. ISF College of Pharmacy, India
6. Lakshmi Narain College of Pharmacy, India
7. University of Birmingham, United Kingdom
8. Syiah Kuala University, Indonesia
9. Institut Teknologi Sumatera, Indonesia
10. Universitas Islam Negeri Ar-Raniry, Indonesia
11. Sanata Dharma University, Yogyakarta, Indonesia
12. Universitas Sriwijaya, Indonesia
13. Universitas Brawijaya, Indonesia
14. UIN Walisongo Semarang
15. Universitas Muhammadiyah Jember, Indonesia
16. Universitas Muslim Nusantara Al-Washliyah, Indonesia
17. Universitas Negeri Surabaya, Indonesia
18. UIN Sunan Ampel Surabaya, Indonesia
19. IKIP Siliwangi, Indonesia
20. Universitas Pendidikan Indonesia, Indonesia
21. Universitas Potensi Utama, Indonesia
22. Universitas Islam Negeri Sumatera Utara, Indonesia
23. Universitas Muhammadiyah Mataram, Indonesia
24. Universitas Nahdlatul Ulama NTB, Indonesia




An Accurate Analytical-Numerical Iterative Method for the Susceptible-Infected-Recovered Epidemic Models
 Sudi Mungkasi
 Views of Abstract: 26 | DOWNLOAD [PDF]: 7
DOWNLOAD [PDF]
262-275
Exploring Students’ Interpretation Skills on Data of Covid-19 Infographic Relating to Statistic
 Rebecca Ester Marsaulina Sihotang, Zulkardi Zulkardi, Nyimas Aisyah
 Views of Abstract: 42 | DOWNLOAD [PDF]: 10
DOWNLOAD [PDF]
276-286
The Comparison Results of Logit and Probit Regression on Factors of Woman Criminal
 Eva Khoirun Nisa, Any Muanalifah
 Views of Abstract: 6 | DOWNLOAD [PDF]: 4
DOWNLOAD [PDF]
287-293
Automatic Aircraft Navigation Using Star Metric Dimension Theory in Fire Protected Forest Areas
 Ilham Saifudin, Reni Umilasari
 Views of Abstract: 18 | DOWNLOAD [PDF]: 5
DOWNLOAD [PDF]
294-304
Game Chromatic Number of Shackle Graphs
 Firmansyah Firmansyah, Abdul Mujib
 Views of Abstract: 8 | DOWNLOAD [PDF]: 2
DOWNLOAD [PDF]
305-314
T h ’ I i ti f I t ti l M t i l d M th ti L i G i St d t i DOWNLOAD [PDF]
Send messa…









Teachers’ Improvisation of Instructional Materials and Mathematics Learning Gains among Students in
Kwara State: Counselling Implications
 Muraina Kamilu Olanrewaju, Umar Talatu Ibrahim, Kirti Verma
 Views of Abstract: 6 | DOWNLOAD [PDF]: 1
DOWNLOAD [PDF]
315-322
The Characteristics of the First Kind of Chebyshev Polynomials and its Relationship to the Ordinary
Polynomials
 Ikhsan Maulidi, Bonno Andri Wibowo, Vina Apriliani, Rofiqul Umam
 Views of Abstract: 14 | DOWNLOAD [PDF]: 1
DOWNLOAD [PDF]
323-331
Adaptive Reasoning, Mathematical Problem Solving and Cognitive Styles
 Aning Wida Yanti, I Ketut Budayasa, Raden Sulaiman
 Views of Abstract: 14 | DOWNLOAD [PDF]: 3
DOWNLOAD [PDF]
332-339
Breast Cancer Survival Analysis Using Cox Proportional Hazard Regression and Kaplan Meier Method
 Yuniar Farida, Eka Agustina Maulida, Latifatun Nadya Desinaini, Wika Dianita Utami, Dian Yuliati
 Views of Abstract: 56 | DOWNLOAD [PDF]: 5
DOWNLOAD [PDF]
340-358
How to Train Students' Mathematical Communication Skills Through Generative Learning?: An Evaluation of
Circle Material
 Eva Dwi Minarti, Wahyudin Wahyudin, Bambang Avip Priatna Martadiputra
 Views of Abstract: 10 | DOWNLOAD [PDF]: 6
DOWNLOAD [PDF]
359-373
Applied Mathematics for Pharmaceutical Problems Using Robotics as Assistive Tools for Learning: A
Comprehensive Review
 Manu Singhai, Akhilesh Kumar Singhai, Kirti Verma
 Views of Abstract: 3 | DOWNLOAD [PDF]: 0
DOWNLOAD [PDF]
374-391
Dynamical Analysis of the Symbiotic Model of Commensalism in Four Populations with Michaelis-Menten type
Harvesting in the First Commensal Population
 Nurmaini Puspitasari, Wuryansari Muharini Kusumawinahyu, Trisilowati Trisilowati
 Views of Abstract: 6 | DOWNLOAD [PDF]: 0
DOWNLOAD [PDF]
392-404
Statistical Skills Analysis of Students Using Online-Learning Platforms such as Whatsapp, Youtube, and Zoom
Meetings during Covid-19 Pandemic
 Nuraini Sri Bina, Rahmi Ramadhani, Ella Andhany, Hizmi Wardani
 Views of Abstract: 23 | DOWNLOAD [PDF]: 7
DOWNLOAD [PDF]
405-417
Dynamic Analysis of COVID-19 Model with Quarantine and Isolation
 Muhammad Abdurrahman Rois, Trisilowati Trisilowati, Ummu Habibah
 Views of Abstract: 18 | DOWNLOAD [PDF]: 2
DOWNLOAD [PDF]
418-433
Application of the Mathematics Curriculum in Intan Cendekia Islamic Kindergarten at Mataram City
 Lukman Lukman, Intan Dwi Hastuti, Junaidin Junaidin, Arsyad Abd. Gani
 Views of Abstract: 5 | DOWNLOAD [PDF]: 0
DOWNLOAD [PDF]
434-442
On Relations between Some Types of (α,β)-Intuitionistic Fuzzy Ideals of Ternary Semigroups
 Damarian Prawira Hutama, Noor Hidayat, Abdul Rouf Al-ghofari
 Views of Abstract: 20 | DOWNLOAD [PDF]: 3
DOWNLOAD [PDF]
443-453
The Development of Bilingual Teaching Materials on Mathematical Logic Based on Integrated Mathematics
 Riana Riana, Malik Ibrahim
 Views of Abstract: 5 | DOWNLOAD [PDF]: 3
DOWNLOAD [PDF]
454-462
Approach in Improving Student's Mathematical Understanding Abilities
 Putri Maisyarah Ammy
 Views of Abstract: 7 | DOWNLOAD [PDF]: 2
DOWNLOAD [PDF]
463-469
Increase and Decrease in Toxoplasmosis Infected Birth Rate from the Sensitivity Analysis
 Meri Hari Yanni, Teuku Afriliansyah, Sulasri Suddin
 Views of Abstract: 0 | DOWNLOAD [PDF]: 0
DOWNLOAD [PDF]
470-478
Development of Mathematics Didactic Design with Integration of Peer Instruction Regarding
Representational Ability of High School Students
 Elsa Komala, Didi Suryadi, Dadan Dasari





JTAM (Jurnal Teori dan Aplikasi Matematika) 
 is licensed under a Creative Commons Attribution-ShareAlike 4.0 International License
______________________________________________
_______________________________________________ 
Jurnal Teori dan Aplikasi Matematikar l ri  li i t ti
531 likeslik s
Send messa…
11/3/21, 8:45 AM JTAM (Jurnal Teori dan Aplikasi Matematika)
https://journal.ummat.ac.id/index.php/jtam/index 4/4
_______________________________________________ 
JTAM (Jurnal Teori dan Aplikasi Matematika) Editorial Office:
Jurnal Teori dan Aplikasi Matematika

































HOME ABOUT LOGIN REGISTER SEARCH CURRENT ARCHIVES ANNOUNCEMENTS EDITORIAL TEAM FOCUS & SCOPE
Home > About the Journal > Editorial Team
Editorial Team
Editor in Chief
Syaharuddin Syaharuddin, [Scopus ID: 57204821706, Sinta ID: 6007619], Universitas Muhammadiyah Mataram, Indonesia
Editorial Boards
Associate Prof. Dr. Ilhame AMIRALI, [Scopus ID 56082815700], Düzce University, Turkey
Prof. Dr. Bilel Krichen, [Scopus ID: 36094385300], University of Sfax disabled, Sfax,, Tunisia
Assistant Prof. Dr. Ahmed A. Elngar, [Scopus ID: 56711256800], Beni-Suef University, Egypt
Assistant Prof. Dr. Sanket Tikare, [Web of Science Researcher ID: V-9767-2019], Ramniranjan Jhunjhunwala College, India
Associate Prof. Dr. Kirti Verma, [Scopus ID: ], Lakshmi Narain College of Technology Bhopal, India
Biswadip Basu Mallik, [Scopus ID 57195205021], ]Institute of Engineering & Management, Salt Lake Electronics Complex, Kolkata, India
Roopsandeep Bammidi, [Scopus ID: 57198816192], Aditya Institute of Technology and Management (A), AITAM, Tekkali, India
Yunita Septriana Anwar, [Scopus ID: 57212210580, Sinta ID: 6148193], University of Muhammadiyah Mataram, Indonesia
Edy Saputra, [Scopus ID: 57202599637, Sinta ID: 6636565], State Islamic Institute of Gajah Putih Takengon, Indonesia
Sri Suryanti, [Scopus ID: 57209666984, Sinta ID: 6003543], University of Muhammadiyah Gresik, Indonesia
Sirajuddin Sirajuddin, [Sinta ID: 6661476], University of Muhammadiyah Mataram, Indonesia
Habib Ratu Perwira Negara, [Scopus ID: 57207735045, Sinta ID: 6041642], University of Bumigora Mataram, Indonesia
Ani Afifah, [Sinta ID: 6018380], Teacher and Education College of PGRI Pasuruan, Indonesia
Dewi Pramita, [Scopus ID: 57211600511, Sinta ID: 6040077], University of Muhammadiyah Mataram, Indonesia
Edi Irawan, [Sinta ID: 5978715], State Islamic Institute of Ponorogo, Indonesia
Malik Ibrahim, [Sinta ID: 6200128], University of Nahdlatul Ulama NTB, Indonesia
Muhammad Rusmayadi, [Sinta ID: 6643936], University of Nahdlatul Wathan Mataram, Indonesia
Habibi Ratu Perwira Negara, [Sinta ID: 6003122], State Islamic University of Mataram, Indonesia
Tri Susilawati, [Scopus ID: 57211265686, Sinta ID: 6652249], Technology University of Sumbawa, Indonesia
Abdillah Abdillah, [Scopus ID: 57211600486, Sinta ID: 6661347], University of Muhammadiyah Mataram, Indonesia
Mahsup Mahsup, [Scopus ID: 57214780479, Sinta ID: 6040833], University Muhammadiyah Mataram, Indonesia
_______________________________________________
JTAM already indexing:
        
        
      
_______________________________________________
 
JTAM (Jurnal Teori dan Aplikasi Matematika) 




JTAM (Jurnal Teori dan Aplikasi Matematika) Editorial Office:
Jurnal Teori dan Aplikasi Matematikar l ri  li i t ti
531 likes lik s
Like Page Share
Send messa…



























HOME ABOUT LOGIN REGISTER SEARCH CURRENT ARCHIVES ANNOUNCEMENTS EDITORIAL TEAM FOCUS & SCOPE














JTAM (Jurnal Teori dan Aplikasi Matematika) published by the Mathematics Education Department of Faculty of Teacher Training and Education of
Universitas Muhammadiyah Mataram. 
 JTAM (Jurnal Teori dan Aplikasi Matematika) welcomes high-quality manuscripts resulted from a research project in the scope of mathematics and
mathematics education, which includes, but is not limited to the following topics: 
Mathematics Education:
1. Realistic Mathematics Education (RME);
2. Problem Based Learning (PBL);
3. Contextual Teaching Learning (CTL);
4. Design/Development Research in Mathematics and Mathematics Education;
5. PISA Task;
6. Mathematics Ability;
7. ICT in Mathematics Education;
8. Mathematics-based Learning Multimedia and Conventional;
9. Lesson Study for Learning Community;
10. Ethnomathematics.
Mathematics:
1. Algebra and Number Theory
2. Analysis
3. Numerical Analysis
4. Geometry and Topology
5. Theoretical Computer Science
6. Control and Optimization
7. Logic
8. Discrete Mathematics and Combinatorics
9. Computational Mathematics
10. Applied Mathematics
11. Statistics, Probability, and Its Applications





 Open Submissions  Indexed  Peer Reviewed
 
Peer Review Process
» Peer Review Process
Every submitted article is independently reviewed by at least a double-blind review (two peer-reviewers). The decision for publication, amendment, or
rejection is based upon their reports/recommendations.  After being reviewed, there will be four kinds of editor decision based on the reviewers’
recommendation:
1. Accept Submission: The submission will be accepted without revisions.
2. Revisions Required [Minor Revision]: The submission will be accepted after minor changes have been made.
3. Resubmit for Review [Mayor Revision]: The submission needs to be re-worked, but with significant changes, it may be accepted. It will require a
second round of review, however.
4. Decline Submission: The submission will not be published in the journal.
» Article Revision
The articles sent back to the authors for revision should be returned to the editor without delay. The revised article returned later than 10 days will be
considered as New Submissions. The revised article can be sent to the editorial through the Online Submission Interface.
 
Publication Frequency
JTAM (Jurnal Teori dan Aplikasi Matematika) is published twice a year April and October
Send messa…










Basic Reproduction Number R_0
Blended learning
Commensalism Convolutional
Neural Network Critical Thinking
Expert System Fuzzy Logic


























JTAM (Jurnal Teori dan Aplikasi Matematika) is published twice a year, April and October.
 
Open Access Policy
JTAM (Jurnal Teori dan Aplikasi Matematika) is an open-access journal that provides immediate, worldwide, barrier-free access to the full text of all
published articles without charge readers or their institutions for access. Readers have right to read, download, copy, distribute, print, search, or link to the full
texts of all articles in JTAM (Jurnal Teori dan Aplikasi Matematika). This journal provides immediate open access to its content on the principle that
making research freely available to the public supports a greater global exchange of knowledge.
 
Archiving
JTAM (Jurnal Teori dan Aplikasi Matematika) utilizes the LOCKSS system to create a distributed archiving system among participating libraries and
permits those libraries to create permanent archives of the journal for purposes of preservation and restoration. More...
 
Publication Charges
This journal charges the following author fees.
Article Submission: 0.00 USD
 Authors are required to pay an Article Submission Fee as part of the submission process to contribute to review costs.
Article Publication: 80.00 USD
 This fee is used for final proofreading, plagiarism checks, DOI, XML galley, and editing process. This fee does not include print costs or send a hardcopy to
author agencies. Free if all writers from outside Indonesia. But if the collaboration will be considered to get a discount on publication fees.
 
Screening for Plagiarism
The author must ensure that they have written the original work, and if the author has used the work and/or words of others, they must quote it correctly in
accordance with the applicable rules. An Author may not publish a text that describes the same foundation of research in more than one journal or major
publication. Submit the same manuscript to a more complete journal delivered that is unethical and unacceptable. The editor will run a plagiarism check using
Ithenticate and/or Turnitin for the submitted articles before sending it to the reviewers. We do not process any plagiarised contents. If an article has over




Publication Ethics and Publication Malpractice Statement
JTAM (Jurnal Teori dan Aplikasi Matematika) which is reviewed in a peer review and published by the Mathematics Education Department of University of
Muhammadiyah Mataram which is published twice a year (April & October). The following are the standards of ethical behavior used in this journal in the
publication of articles in line with the publication ethics for JTAM (Jurnal Teori dan Aplikasi Matematika) Editors. This publication ethics is expected to be
obeyed by all parties involved in the publication, namely writers, journal managers (editors), reviewers, and publishers. This statement is based on COPE’s
Best Practice Guidelines for Journal Editors.
Publication and Authorship 
1. All submitted papers are subject to a strict peer-review process by at least two reviewers that are experts in the area of the particular paper.
2. Review processes are double-blind peer review.
3. The factors taken into account in the review are relevance, soundness, significance, originality, readability, and language.
4. The possible decisions include acceptance, acceptance with revisions, or rejection.
5. If authors are encouraged to revise and resubmit a submission, there is no guarantee that the revised submission will be accepted.
6. Rejected articles will not be re-reviewed.
7. The paper acceptance is constrained by such legal requirements as shall then be in force regarding libel, copyright infringement, and plagiarism.
Duties of Authors
1. Reporting Standards: Authors should present an accurate account of the original research performed as well as an objective discussion of its
significance. Researchers should present their results honestly and without fabrication, falsification or inappropriate data manipulation. A manuscript
should contain sufficient detail and references to permit others to replicate the work. Fraudulent or knowingly inaccurate statements constitute unethical
behavior and are unacceptable. Manuscripts should follow the submission guidelines of the journal.
2. Originality and Plagiarism: Authors must ensure that they have written entirely original work. The manuscript should not be submitted concurrently
to more than one publication unless the editors have agreed to co-publication. Relevant previous work and publications, both by other researchers and
the authors’ own, should be properly acknowledged and referenced. The primary literature should be cited where possible. Original wording taken
directly from publications by other researchers should appear in quotation marks with the appropriate citations.
3. Multiple, Redundant, or Concurrent Publications: The Author should not in general submit the same manuscript to more than one journal
concurrently. It is also expected that the author will not publish redundant manuscripts or manuscripts describing the same research in more than one
journal. Submitting the same manuscript to more than one journal concurrently constitutes unethical publishing behavior and is unacceptable. Multiple
publications arising from a single research project should be clearly identified as such and the primary publication should be referenced
4. Acknowledgment of Sources: Authors should acknowledge all sources of data used in the research and cite publications that have been influential in
determining the nature of the reported work. Proper acknowledgment of the work of others must always be given.
5. Authorship of the Paper: The authorship of research publications should accurately reflect individuals’ contributions to the work and its reporting.
Authorship should be limited to those who have made a significant contribution to conception, design, execution or interpretation of the reported study.
Others who have made the significant contribution must be listed as co-authors. In cases where major contributors are listed as authors while those
who made less substantial, or purely technical, contributions to the research or to the publication are listed in an acknowledgment section. Authors also
ensure that all the authors have seen and agreed to the submitted version of the manuscript and their inclusion of names as co-authors.
6. Disclosure and Conflicts of Interest: All authors should clearly disclose in their manuscript any financial or other substantive conflicts of interest that
might be construed to influence the results or interpretation of their manuscript. All sources of financial support for the project should be disclosed.
7. Fundamental Errors in Published Works: If the author discovers a significant error or inaccuracy in the submitted manuscript, then the author
should promptly notify the journal editor or publisher and cooperate with the editor to retract or correct the paper.
Duties of Editor
1. Publication Decisions: Based on the review report of the editorial board, the editor can accept, reject, or request modifications to the manuscript.
The validation of the work in question and its importance to researchers and readers must always drive such decisions. The editors may be guided by
the policies of the journal's editorial board and constrained by such legal requirements as shall then be in force regarding libel, copyright infringement
and plagiarism. The editors may confer with other editors or reviewers in making this decision. Editors have to take responsibility for everything they
publish and should have procedures and policies in place to ensure the quality of the material they publish and maintain the integrity of the published
record.
2 Review of Manuscripts: Editor must ensure that each manuscript is initially evaluated by the editor for originality The editor should organize and use
Send mess …






2. Review of Manuscripts: Editor must ensure that each manuscript is initially evaluated by the editor for originality. The editor should organize and use
peer review fairly and wisely. Editors should explain their peer review processes in the information for authors and also indicate which parts of the
journal are peer-reviewed. The Editor should use appropriate peer reviewers for papers that are considered for publication by selecting people with
sufficient expertise and avoiding those with conflicts of interest.
3. Fair Play: The editor must ensure that each manuscript received by the journal is reviewed for its intellectual content without regard to sex, gender,
race, religion, citizenship, etc. of the authors. An important part of the responsibility to make fair and unbiased decisions is the upholding of the principle
of editorial independence and integrity. Editors are in a powerful position by making decisions on publications, which makes it very important that this
process is as fair and unbiased as possible.
4. Confidentiality: The editor must ensure that information regarding manuscripts submitted by the authors is kept confidential. Editors should critically
assess any potential breaches of data protection and patient confidentiality. This includes requiring properly informed consent for the actual research
presented, consent for publication where applicable.
5. Disclosure and Conflicts of Interest: The editor of the Journal will not use unpublished materials disclosed in a submitted manuscript for his own
research without written consent of the author. Editors should not be involved in decisions about papers in which they have a conflict of interest
Duties of Reviewers
1. Confidentiality: Information regarding manuscripts submitted by authors should be kept confidential and be treated as privileged information. They
must not be shown to or discussed with others except as authorized by the editor.
2. Acknowledgment of Sources: Reviewers must ensure that authors have acknowledged all sources of data used in the research. Reviewers should
identify relevant published work that has not been cited by the authors. Any statement that an observation, derivation, or argument had been previously
reported should be accompanied by the relevant citation. The reviewers should notify the journal immediately if they come across any irregularities,
have concerns about ethical aspects of the work, are aware of substantial similarity between the manuscript and a concurrent submission to another
journal or a published article, or suspect that misconduct may have occurred during either the research or the writing and submission of the manuscript;
reviewers should, however, keep their concerns confidential and not personally investigate further unless the journal asks for further information or
advice.
3. Standards of Objectivity: Review of submitted manuscripts must be done objectively and the reviewers should express their views clearly with
supporting arguments. The reviewers should follow journals’ instructions on the specific feedback that is required of them and unless there are good
reasons not to. The reviewers should be constructive in their reviews and provide feedback that will help the authors to improve their manuscript. The
reviewer should make clear which suggested additional investigations are essential to support claims made in the manuscript under consideration and
which will just strengthen or extend the work
4. Disclosure and Conflict of Interest: Privileged information or ideas obtained through peer review must be kept confidential and not used for
personal advantage.  Reviewers should not consider manuscripts in which they have conflicts of interest resulting from competitive, collaborative, or
other relationships or connections with any of the authors, companies, or institutions connected to the papers. In the case of the double-blind review, if
they suspect the identity of the author(s) notify the journal if this knowledge raises any potential conflict of interest.
5. Promptness: The reviewers should respond in a reasonable time-frame. The reviewers only agree to review a manuscript if they are fairly confident
they can return a review within the proposed or mutually agreed time-frame, informing the journal promptly if they require an extension. In the event
that a reviewer feels it is not possible for him/her to complete review of the manuscript within stipulated time then this information must be
communicated to the editor so that the manuscript could be sent to another reviewer.
 
Licensing
All published articles are licensed under a Creative Commons Attribution-ShareAlike 4.0 International License.
 
Indexing
This publication is indexed by:
 
   
_______________________________________________
Send messa…
11/3/21, 8:46 AM Editorial Policies
https://journal.ummat.ac.id/index.php/jtam/about/editorialPolicies#focusAndScope 4/4
 
JTAM (Jurnal Teori dan Aplikasi Matematika) 




JTAM (Jurnal Teori dan Aplikasi Matematika) Editorial Office:
Jurnal Teori dan Aplikasi Matematika
about 6 months ago
Semoga Bermanfaat.
Jurnal Teori dan Aplikasi Matematikar l ri  li i t ti
531 likes lik s
Like Page Share
Send messa…



























HOME ABOUT LOGIN REGISTER SEARCH CURRENT ARCHIVES ANNOUNCEMENTS EDITORIAL TEAM FOCUS & SCOPE
Home > Archives > Vol 5, No 2 (2021)
Vol 5, No 2 (2021)
October
JTAM Editorial Team say thank you so much to all authorss from various campuses and countries. Hopefully in the future JTAM will be better.
1. Al-Hikmah University Ilorin, Nigeria
2. Umaru Musa Yar’adua University, Katsina State, Nigeria
3. Lakshmi Narain College of Technology Bhopal, India
4. Kwansei Gakuin University, Japan
5. ISF College of Pharmacy, India
6. Lakshmi Narain College of Pharmacy, India
7. University of Birmingham, United Kingdom
8. Syiah Kuala University, Indonesia
9. Institut Teknologi Sumatera, Indonesia
10. Universitas Islam Negeri Ar-Raniry, Indonesia
11. Sanata Dharma University, Yogyakarta, Indonesia
12. Universitas Sriwijaya, Indonesia
13. Universitas Brawijaya, Indonesia
14. UIN Walisongo Semarang
15. Universitas Muhammadiyah Jember, Indonesia
16. Universitas Muslim Nusantara Al-Washliyah, Indonesia
17. Universitas Negeri Surabaya, Indonesia
18. UIN Sunan Ampel Surabaya, Indonesia
19. IKIP Siliwangi, Indonesia
20. Universitas Pendidikan Indonesia, Indonesia
21. Universitas Potensi Utama, Indonesia
22. Universitas Islam Negeri Sumatera Utara, Indonesia
23. Universitas Muhammadiyah Mataram, Indonesia
24. Universitas Nahdlatul Ulama NTB, Indonesia




An Accurate Analytical-Numerical Iterative Method for the Susceptible-Infected-Recovered Epidemic Models
 Sudi Mungkasi
 Views of Abstract: 26 | DOWNLOAD [PDF]: 7
DOWNLOAD [PDF]
262-275
Exploring Students’ Interpretation Skills on Data of Covid-19 Infographic Relating to Statistic
 Rebecca Ester Marsaulina Sihotang, Zulkardi Zulkardi, Nyimas Aisyah
 Views of Abstract: 42 | DOWNLOAD [PDF]: 10
DOWNLOAD [PDF]
276-286
The Comparison Results of Logit and Probit Regression on Factors of Woman Criminal
 Eva Khoirun Nisa, Any Muanalifah
 Views of Abstract: 6 | DOWNLOAD [PDF]: 4
DOWNLOAD [PDF]
287-293
Automatic Aircraft Navigation Using Star Metric Dimension Theory in Fire Protected Forest Areas
 Ilham Saifudin, Reni Umilasari
 Views of Abstract: 18 | DOWNLOAD [PDF]: 5
DOWNLOAD [PDF]
294-304
Game Chromatic Number of Shackle Graphs
 Firmansyah Firmansyah, Abdul Mujib
 Views of Abstract: 8 | DOWNLOAD [PDF]: 2
DOWNLOAD [PDF]
305-314
Teachers’ Improvisation of Instructional Materials and Mathematics Learning Gains among Students in
Kwara State: Counselling Implications
 Muraina Kamilu Olanrewaju, Umar Talatu Ibrahim, Kirti Verma
 Views of Abstract: 6 | DOWNLOAD [PDF]: 1
DOWNLOAD [PDF]
315-322
The Characteristics of the First Kind of Chebyshev Polynomials and its Relationship to the Ordinary
Polynomials
 Ikhsan Maulidi, Bonno Andri Wibowo, Vina Apriliani, Rofiqul Umam
 Views of Abstract: 14 | DOWNLOAD [PDF]: 1
DOWNLOAD [PDF]
323-331
Adaptive Reasoning, Mathematical Problem Solving and Cognitive Styles
 Aning Wida Yanti, I Ketut Budayasa, Raden Sulaiman
 Views of Abstract: 14 | DOWNLOAD [PDF]: 3
DOWNLOAD [PDF]
332-339
Breast Cancer Survival Analysis Using Cox Proportional Hazard Regression and Kaplan Meier Method
 Yuniar Farida, Eka Agustina Maulida, Latifatun Nadya Desinaini, Wika Dianita Utami, Dian Yuliati














Basic Reproduction Number R_0
Blended learning
Commensalism Convolutional
Neural Network Critical Thinking
Expert System Fuzzy Logic


























 Views of Abstract: 56 | DOWNLOAD [PDF]: 5
How to Train Students' Mathematical Communication Skills Through Generative Learning?: An Evaluation of
Circle Material
 Eva Dwi Minarti, Wahyudin Wahyudin, Bambang Avip Priatna Martadiputra
 Views of Abstract: 10 | DOWNLOAD [PDF]: 6
DOWNLOAD [PDF]
359-373
Applied Mathematics for Pharmaceutical Problems Using Robotics as Assistive Tools for Learning: A
Comprehensive Review
 Manu Singhai, Akhilesh Kumar Singhai, Kirti Verma
 Views of Abstract: 3 | DOWNLOAD [PDF]: 0
DOWNLOAD [PDF]
374-391
Dynamical Analysis of the Symbiotic Model of Commensalism in Four Populations with Michaelis-Menten type
Harvesting in the First Commensal Population
 Nurmaini Puspitasari, Wuryansari Muharini Kusumawinahyu, Trisilowati Trisilowati
 Views of Abstract: 6 | DOWNLOAD [PDF]: 0
DOWNLOAD [PDF]
392-404
Statistical Skills Analysis of Students Using Online-Learning Platforms such as Whatsapp, Youtube, and Zoom
Meetings during Covid-19 Pandemic
 Nuraini Sri Bina, Rahmi Ramadhani, Ella Andhany, Hizmi Wardani
 Views of Abstract: 23 | DOWNLOAD [PDF]: 7
DOWNLOAD [PDF]
405-417
Dynamic Analysis of COVID-19 Model with Quarantine and Isolation
 Muhammad Abdurrahman Rois, Trisilowati Trisilowati, Ummu Habibah
 Views of Abstract: 18 | DOWNLOAD [PDF]: 2
DOWNLOAD [PDF]
418-433
Application of the Mathematics Curriculum in Intan Cendekia Islamic Kindergarten at Mataram City
 Lukman Lukman, Intan Dwi Hastuti, Junaidin Junaidin, Arsyad Abd. Gani
 Views of Abstract: 5 | DOWNLOAD [PDF]: 0
DOWNLOAD [PDF]
434-442
On Relations between Some Types of (α,β)-Intuitionistic Fuzzy Ideals of Ternary Semigroups
 Damarian Prawira Hutama, Noor Hidayat, Abdul Rouf Al-ghofari
 Views of Abstract: 20 | DOWNLOAD [PDF]: 3
DOWNLOAD [PDF]
443-453
The Development of Bilingual Teaching Materials on Mathematical Logic Based on Integrated Mathematics
 Riana Riana, Malik Ibrahim
 Views of Abstract: 5 | DOWNLOAD [PDF]: 3
DOWNLOAD [PDF]
454-462
Approach in Improving Student's Mathematical Understanding Abilities
 Putri Maisyarah Ammy
 Views of Abstract: 7 | DOWNLOAD [PDF]: 2
DOWNLOAD [PDF]
463-469
Increase and Decrease in Toxoplasmosis Infected Birth Rate from the Sensitivity Analysis
 Meri Hari Yanni, Teuku Afriliansyah, Sulasri Suddin
 Views of Abstract: 0 | DOWNLOAD [PDF]: 0
DOWNLOAD [PDF]
470-478
Development of Mathematics Didactic Design with Integration of Peer Instruction Regarding
Representational Ability of High School Students
 Elsa Komala, Didi Suryadi, Dadan Dasari





JTAM (Jurnal Teori dan Aplikasi Matematika) 
 is licensed under a Creative Commons Attribution-ShareAlike 4.0 International License
______________________________________________
_______________________________________________ 
Jurnal Teori dan Aplikasi Matematika
about 6 months ago
Semoga Bermanfaat.
Jurnal Teori dan Aplikasi Matematikar l ri  li i t ti
531 likes lik s
Like Page Share
Send messa…










JTAM (Jurnal Teori dan Aplikasi Matematika) Editorial Office:
Send messa…
JTAM (Jurnal Teori dan Aplikasi Matematika) 
http://journal.ummat.ac.id/index.php/jtam 
 
p-ISSN 2597-7512 | e-ISSN 2614-1175 




An Accurate Analytical-Numerical Iterative Method 
for the Susceptible-Infected-Recovered Epidemic Models 
 Sudi Mungkasi 
Department of Mathematics, Sanata Dharma University, Yogyakarta, Indonesia 
sudi@usd.ac.id 
 
  ABSTRACT 
Article History: 
Received   : 13-01-2021 
Revised     : 28-04-2021 
Accepted   : 01-05-2021 
Online        : 26-10-2021 
 
 We consider Susceptible-Infected-Recovered (SIR) models of infectious disease 
spread without and with vital dynamics. We recall some existing analytical 
approximate iterative methods for solving these models. We observe that all these 
methods solve the models accurately only for points close to the initialisation. 
These methods produce inaccurate, and even, unrealistic solutions to the SIR 
models if the time domain is sufficiently large. In this paper, our research 
objective is to propose an analytical-numerical iterative method, which is able to 
solve the SIR models accurately on the whole domain. The research method used is 
quantitative mathematical modelling with simulation. By implementing this 
analytical-numerical iterative method into a finite number of small consecutive 
subintervals of the domain, our research results show that the proposed method 
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A. INTRODUCTION  
Susceptible-Infected-Recovered (SIR) models have been trusted for simulation of the 
spread of various infectious diseases (Harko et al., 2014). SIR models are very important in 
the prediction of the spread of various infectious diseases. Therefore, a simple but accurate 
method for solving these models is always desired. 
A number of articles have reported some properties, applications, and extensions of SIR 
models. Properties of SIR models have been reported by Gatto & Schellhorn (2021), 
Turkyilmazoglu (2021), Wu et al. (2021), as well as Kröger & Schlickeiser (2020). 
Interestingly, SIR models have been used to simulate the transmission of the new Coronavirus 
SARS-COV-2, which we know that this virus results in the global pandemic COVID-19 (Alenezi 
et al., 2021; Alqahtani, 2021; Din & Algehyne, 2021; Telles et al., 2021; Cadoni & Gaeta, 2020; 
Ifguis et al., 2020). Due to their simplicity and flexibility, SIR models have been extended to 
more complex models, such as, SEIR, BSEIR, SEIAR, and SEIQR models (Rahimi et al., 2021; 
Ucakan et al., 2021; De la Sen et al., 2020; Heng & Althaus 2020). 
Some analytical approximate methods have been available in the literature for solving SIR 
models. These methods are of the type of iterative and non-iterative. Non-iterative methods 
that provide analytical approximate solutions are, for example, that proposed by Barlow & 
Weinstein, 2020. Iterative methods are also available, such as variational iteration methods. 




Rafei et al., (2007) proposed a variational iteration method in order to solve the classical SIR 
model. The analytical approximate iterative method is simple to implement and accurate for 
points close to the initialisation, but inaccurate for points far from the initialisation (Mungkasi, 
2021, 2020a, 2020b). In this paper, we limit our work to iterative methods. We aim to 
propose a new iterative method that is accurate on the whole domain. 
Several modifications of the variational iteration method have been proposed. One of the 
modifications is by optimising the Lagrange multipliers involved in the iterative formulas (He, 
2000; Biazar & Ghazvini, 2007; Darvishi et al., 2007). Another modification is by 
implementing the Gauss-Seidel technique in the variational iteration scheme (Alderremy et al., 
2020; Rangkuti et al., 2016; Tatari & Dehghan, 2009; Salkuyeh, 2008; Youssef & El-Arabawy, 
2007). Unfortunately, we show by computational experiments in this paper that these 
variational iteration modifications do not improve much the accuracy of the method in solving 
the SIR models, which are nonlinear. 
Our main contribution in this paper is to propose a combination of analytical and 
numerical techniques in solving the SIR models both without and with vital dynamics. That is, 
we propose a piecewise variational iteration method into a finite number of subintervals of 
the domain. We use the variational iteration method as our basis in our proposed method. We 
obtain that implementation of the variational iteration method piecewisely on the given 
domain leads to accurate solutions to the SIR models on that whole given domain. 
We recall the SIR epidemic models both without and with vital dynamics. As the name 
suggests, the whole population of the system consist of three compartments, namely, 
susceptible (S), infected (I), and recovered (R) subpopulations. Each of the subpopulations are 
disjoint. We denote 𝑡 the time variable, 𝑥(𝑡) the susceptible subpopulation, 𝑦(𝑡) the infected 
subpopulation, and 𝑧(𝑡) the recovered subpopulation. The vital dynamics include birth and 
death rates. We assume that, in the system, the total population 
𝑁 = 𝑥(𝑡) + 𝑦(𝑡) + 𝑧(𝑡) (1) 
is constant. 
The SIR model without vital dynamics is (Harko et al., 2014; Jordan & Smith, 2007; Rafei 
et al., 2007; Biazar, 2006; Kermack & McKendrick, 1927): 
𝑑𝑥
𝑑𝑡








= 𝛾𝑦(𝑡). (4) 
Here 𝛽 is the infection rate and 𝛾 is the recovery rate. Adding equations (2)-(4), we obtain 
that 𝑑𝑁/𝑑𝑡 =  0, which agrees with our assumption that the total population 𝑁 is constant. 
The SIR model with vital dynamics is (Harko et al., 2014; Brauer & Castillo-Chavez, 2012; 
Brauer et al., 2008; Murray, 2002; Daley & Gani, 2001): 
𝑑𝑥
𝑑𝑡










= 𝛾𝑦(𝑡) − 𝜇𝑧(𝑡). 
(7) 
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Here the birth and the death rates are equal and denoted by 𝜇. Addition of equations (5)-(7) 
confirms our assumption that the total population 𝑁 =  𝑥(𝑡)  +  𝑦(𝑡)  +  𝑧(𝑡) is constant. 
The initial conditions are the values of 𝑥(𝑡), 𝑦(𝑡), and 𝑧(𝑡) at time 𝑡 =  0, and in general, 
denoted by 
 
𝑥(0) = 𝑥0  and  𝑦(0) = 𝑦0  and  𝑧(0) = 𝑧0 (8) 
 
where 𝑥0,  𝑦0, and 𝑧0 are known constants. For computational experiments in this paper, we 
take the following initial conditions (Rafei et al., 2007; Biazar, 2006): 
 
𝑥0 = 20,      𝑦0 = 15,      𝑧0 = 10, (9) 
 
for all cases. For the case of the SIR model without vital dynamics, we take the following 
parameters (Rafei et al., 2007; Biazar, 2006): 
 
𝛽 = 0.01     and     𝛾 = 0.02. (10) 
 
For the case of the SIR model with vital dynamics, we take the additional parameter 
 
𝜇 = 0.04. (11) 
 
All variational iteration solutions are to be compared with reference solutions. The reference 
solutions are generated using the ode45 code of the MATLAB software with the relative 
tolerance is 2.22045 ×  10−14 and the absolute tolerance is 10−15. Please note that the value 
of the relative tolerance 2.22045 × 10−14 is the machine epsilon of the MATLAB software up 
to four significant figures of decimal places, and the value of the absolute tolerance 10−15 is 
below the machine epsilon. Therefore, any evaluation of computational error is maintained to 
be as accurate as possible. 
The rest of this paper is structured as follows. First, existing variational iteration methods 
and their behaviour for solving the SIR models are presented; then, we propose a new 
piecewise variational iteration method for solving the SIR models accurately. Afterwards, 
computational results are presented and discussed. Finally, the paper is concluded with some 
remarks that our research objective has been achieved. Please note that the research objective 
of this paper is to propose a new analytical-numerical iterative method, which is able to solve 




The type of research of this paper is modelling with simulation. To achieve our research 
objective, the present section consists of six subsections. We recall four variational iteration 
methods existing in the literature and provide the proposed method for solving the SIR 
epidemic models. The first is the scheme according to Rafei et al., (2007). The second is the 
Gauss-Seidel implementation to the first scheme. The third is a modified variational iteration 
method according to Biazar & Ghazvini (2007), Darvishi et al. (2007), as well as He (2000). 
The fourth is the Gauss-Seidel implementation to the third scheme. We also investigate the 
behaviour of the solutions produced using these four variational iteration methods existing in 
the literature, and obtain that the produced solutions are not accurate, and even not realistic, 
for large time values. After that, we present our proposed method in order to solve the SIR 
epidemic models accurately. 
 




1. Rafei-Daniali-Ganji (RDG) scheme 
We note that the SIR model (2)-(4) is a special case of the SIR model (5)-(7) by setting 𝜇 =
0. Rafei et al. (2007) proposed a variational iteration scheme for solving the SIR model (2)-(4) 
without vital dynamics. In this subsection, we extend the derivation of Rafei et al. (2007) in 
order to solve the more general SIR model (5)-(7) involving vital dynamics. We shall call the 
resulting scheme as the RDG scheme due to Rafei et al. (2007), that is, Rafei-Daniali-Ganji 
(RDG). 
The correction functionals for equations (5)-(7) due to Rafei et al. (2007) are taken as 
 
𝑥𝑖+1(𝑡) = 𝑥𝑖(𝑡) + ∫ 𝜆1(𝜏) [
𝑑𝑥𝑖(𝜏)
𝑑𝜏





𝑦𝑖+1(𝑡) = 𝑦𝑖(𝑡) + ∫ 𝜆2(𝜏) [
𝑑𝑦𝑖(𝜏)
𝑑𝜏





𝑧𝑖+1(𝑡) = 𝑧𝑖(𝑡) + ∫ 𝜆3(𝜏) [
𝑑𝑧𝑖(𝜏)
𝑑𝜏





where 𝜆1(𝜏),  𝜆2(𝜏),  and 𝜆3(𝜏)  are Lagrange multipliers; the restricted variations 
?̅?𝑖(𝜏),   ?̅?𝑖(𝜏), and 𝑧?̅?(𝜏) mean 𝛿?̅?𝑖(𝜏) = 0, 𝛿?̅?𝑖(𝜏) = 0, and 𝛿𝑧?̅?(𝜏) = 0, respectively.  
We operate variations in equations (12)-(14), and we have 














Then, we implement integration in equations (15)-(17) by parts, and we have 





















Based on equations (18)-(20), we obtain stationary conditions 
 
𝜆1
′ (𝜏) = 0,        1 + 𝜆1(𝜏)|𝜏=𝑡 = 0, (21) 
 
𝜆2
′ (𝜏) = 0,        1 + 𝜆2(𝜏)|𝜏=𝑡 = 0, (22) 
 
𝜆3
′ (𝜏) = 0,        1 + 𝜆3(𝜏)|𝜏=𝑡 = 0. (23) 
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Therefore, the Lagrange multipliers are 
 
𝜆1(𝜏) = 𝜆2(𝜏) = 𝜆3(𝜏) = −1. (24) 
 
The variational iteration method of Rafei et al., (2007) for solving equations (5)-(7) is 
 
𝑥𝑖+1(𝑡) = 𝑥𝑖(𝑡) − ∫ [
𝑑𝑥𝑖(𝜏)
𝑑𝜏





𝑦𝑖+1(𝑡) = 𝑦𝑖(𝑡) − ∫ [
𝑑𝑦𝑖(𝜏)
𝑑𝜏





𝑧𝑖+1(𝑡) = 𝑧𝑖(𝑡) − ∫ [
𝑑𝑧𝑖(𝜏)
𝑑𝜏





In this paper, iterative formulas (25)-(27) are called the RDG scheme due to Rafei et al. 
(2007), that is, Rafei-Daniali-Ganji (RDG). 
 
2. Gauss-Seidel–Rafei-Daniali-Ganji (GS-RDG) scheme 
An idea to improve the convergence speed of the iterations of the RDG scheme to the 
exact solution is by using the newest values in each of next iterations. This idea follows from 
the Gauss-Seidel technique for solving systems of linear algebraic equations. It has been 
implemented by a number of authors, such as Alderremy et al. (2020), Rangkuti et al. (2016), 
Tatari & Dehghan (2009), Salkuyeh (2008), as well as Youssef & El-Arabawy (2007). In this 
paper, the resulting scheme of the implementation of the Gauss-Seidel technique to the 
scheme of Rafei et al., (2007) is called the Gauss-Seidel–Rafei-Daniali-Ganji (GS-RDG) scheme. 
Observing the models (2)-(4) and (5)-(7), we identify that the equation for 𝑦(𝑡) involves 
more parameters than those for 𝑥(𝑡) and 𝑧(𝑡). For this reason, in the GS-RDG scheme we 
rearrange the order of equations (2)-(4) and that of (5)-(7) to be for 𝑦(𝑡), 𝑥(𝑡), and 𝑧(𝑡), 
respectively. The GS-RDG scheme is 
𝑦𝑖+1(𝑡) = 𝑦𝑖(𝑡) − ∫ 𝜆1(𝜏) [
𝑑𝑦𝑖(𝜏)
𝑑𝜏





𝑥𝑖+1(𝑡) = 𝑥𝑖(𝑡) − ∫ [
𝑑𝑥𝑖(𝜏)
𝑑𝜏





𝑧𝑖+1(𝑡) = 𝑧𝑖(𝑡) − ∫ [
𝑑𝑧𝑖(𝜏)
𝑑𝜏





3. Modified-Rafei-Daniali-Ganji (MRDG) scheme 
The original variational iteration method was proposed by He (1999). For systems of 
equations Biazar & Ghazvini (2007), Darvishi et al. (2007), as well as He (2000) presented a 
rather different scheme. In this paper, that different scheme for solving equations (5)-(7) is 
called the modified-Rafei-Daniali-Ganji (MRDG) scheme. 
The correction functionals for equations (5)-(7) due to He (2000) are taken as 
 
𝑥𝑖+1(𝑡) = 𝑥𝑖(𝑡) + ∫ [
𝑑𝑥𝑖(𝜏)
𝑑𝜏









𝑦𝑖+1(𝑡) = 𝑦𝑖(𝑡) + ∫ 𝜆2(𝜏) [
𝑑𝑦𝑖(𝜏)
𝑑𝜏





𝑧𝑖+1(𝑡) = 𝑧𝑖(𝑡) + ∫ 𝜆3(𝜏) [
𝑑𝑧𝑖(𝜏)
𝑑𝜏





where 𝜆1(𝜏),  𝜆2(𝜏), and 𝜆3(𝜏)  are Lagrange multipliers; the restricted variations 
?̅?𝑖(𝜏),  ?̅?𝑖(𝜏), and 𝑧?̅?(𝜏) mean 𝛿?̅?𝑖(𝜏) = 0,  𝛿?̅?𝑖(𝜏) = 0, and 𝛿𝑧?̅?(𝜏) = 0, respectively. 
We operate variations to equations (31)-(33), and we have 
 






+ 𝜇𝑥𝑖(𝜏)] 𝑑𝜏, (34) 
 






+ (𝛾 + 𝜇)𝑦𝑖(𝜏)] 𝑑𝜏, (35) 
 






+ 𝜇𝑧𝑖(𝜏)] 𝑑𝜏. (36) 
 
Then, we implement integration in equations (34)-(36) by parts, and we have 
 








𝛿𝑦𝑖+1(𝑡) = 𝛿[𝑦𝑖(𝑡)(1 + 𝜆2(𝑡))] − 𝛿 ∫ (
𝑑𝜆2(𝜏)
𝑑𝜏













Based on equations (37)-(39), we obtain stationary conditions 
 
𝜆1
′ (𝜏) − 𝜇𝜆1(𝜏) = 0,        1 + 𝜆1(𝜏)|𝜏=𝑡 = 0, (40) 
 
𝜆2
′ (𝜏) − (𝛾 + 𝜇)𝜆2(𝜏) = 0,        1 + 𝜆2(𝜏)|𝜏=𝑡 = 0, (41) 
 
𝜆3
′ (𝜏) − 𝜇𝜆3(𝜏) = 0,        1 + 𝜆3(𝜏)|𝜏=𝑡 = 0. (42) 
 
Therefore, the Lagrange multipliers are 
 
𝜆1(𝜏) = −𝑒
𝜇(𝜏−𝑡), 𝜆2(𝜏) = −𝑒
(𝛾+𝜇)(𝜏−𝑡), 𝜆3(𝜏) = −𝑒
𝜇(𝜏−𝑡). (43) 
 
The MRDG scheme for solving equations (5)-(7) is 
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4. Gauss-Seidel–modified-Rafei-Daniali-Ganji (GS-MRDG) scheme 
For the implementation of the Gauss-Seidel technique into the MRDG scheme, once again 
we implement the idea of Alderremy et al. (2020), Rangkuti et al. (2016), Tatari & Dehghan 
(2009), Salkuyeh (2008), as well as Youssef & El-Arabawy (2007). Again, we rearrange the 
order of the equations to be for 𝑦(𝑡),  𝑥(𝑡), and 𝑧(𝑡), respectively. The resulting scheme is 
called the GS-MRDG scheme. 
The GS-MRDG scheme is given by 




























5. Behaviour of the existing variational iteration solutions 
In this subsection, we investigate the behaviour of the existing variational iteration 
solutions to the SIR epidemic models without and with vital dynamics. 
The behaviour of the RDG, GS-RDG, MRDG, and GS-MRDG solutions to the SIR model 
without vital dynamics are as follows. All RDG, GS-RDG, MRDG, and GS-MRDG solutions give 
accurate approximations to the exact solutions around the initial conditions. However, they 
are not accurate for the values of 𝑡 far from the initial points. The RDG, GS-RDG, MRDG, and 
GS-MRDG solutions at their third iterations together with the reference solutions are shown in 
Figure 1 for 𝑥(𝑡). These solutions are inaccurate and unrealistic for large values of 𝑡. In 
Figure  1, all RDG, GS-RDG, MRDG, and GS-MRDG solutions give negative numbers of 
population 𝑥(𝑡) at 𝑡 = 12.  
An attempt to overcome this inaccuracy is by increasing the number of iterations of the 
variational iteration method. However, the RDG, GS-RDG, MRDG, and GS-MRDG solutions are 
still inaccurate and unrealistic for sufficiently large values of 𝑡. We can also double check these 
results in Figure 1 of Rafei et al. (2007) confirming that for large values of t, the RDG solutions 
are inaccurate and unrealistic. They approaches either ∞ or −∞ as 𝑡 tends to ∞. Note that 
similar behaviour occurs for the RDG, GS-RDG,MRDG, and GS-MRDG solutions 𝑦(𝑡) and 𝑧(𝑡), 
but we do not show the plots in this paper as their behaviour is clearly the same. 
 





Figure 1. Reference solution 𝑥(𝑡) together with RDG, GS-RDG, MRDG, and GS-MRDG  
solutions of the SIR model without vital dynamics for 𝑥3(𝑡) at their third iteration. 
 
Now we report here the behaviour of the RDG, GS-RDG, MRDG, and GS-MRDG solutions to 
the SIR model with vital dynamics. Similar to the results for the SIR model without vital 
dynamics, all RDG, GSRDG, MRDG, and GS-MRDG solutions give accurate approximations to 
the exact solutions around the initial conditions. They are inaccurate for the values of 𝑡 far 
from the initial point of time. These solutions are inaccurate for large values of 𝑡. We may 
increase the number of iterations of the variational iteration method in the hope to get more 
accurate solutions. However, all RDG, GS-RDG, MRDG, and GS-MRDG solutions are still 
inaccurate and unrealistic for sufficiently large values of 𝑡. The larger the value of 𝑡 leads to 
the more inaccurate the RDG, GS-RDG, MRDG, and GS-MRDG solutions. 
 
6. Proposed piecewise variational iteration method for SIR epidemic models 
In this subsection, we propose an analytical-numerical iterative method, which is a 
piecewise variational iteration method for solving SIR epidemic models. We observe that the 
RDG scheme is the simplest existing scheme amongst the available existing scheme presented 
in the previous subsections, yet it behaves similarly to other existing schemes. That is, it is 
accurate around the initial conditions and becomes less and less accurate at points far from 
the initialisations. The piecewise variational iteration method that we propose takes the 
strength of the RDG scheme and avoid the weakness of this scheme. 
The piecewise variational iteration method combines analytical and numerical techniques. 
The analytical technique is the RDG scheme. The numerical technique is the implementation 
of the RDG scheme in a finite number of subintervals of the domain. Therefore, we obtain a 
very accurate method for solving SIR epidemic models. In this paper, we call the piecewise 
variational iteration method for solving the SIR models (2)-(4) and (5)-(7) the piecewise 
Rafei-Daniali-Ganji (PW-RDG) scheme, which is the analytical-numerical iterative method that 
we propose. As equations (2)-(4) are special cases of equations (5)-(7), we shall focus our 
work in this subsection on equations (5)-(7). 
The RDG scheme for solving equations (5)-(7) can be simplified to 
 


















Suppose that we want to find the solutions to the SIR epidemic models on the time 
domain [0, 𝑇] for a given positive constant 𝑇. Suppose also that we want to use 𝐾 number of 
iterations of the RDG scheme into our PW-RDG scheme. Here 𝐾 is a specified positive integer. 
The PW-RDG scheme works as follows: 
 The interval 𝐼 = [0, 𝑇] is discretised into a finite number of discrete time 𝑡0, 𝑡1, 𝑡2, … , 𝑡𝐽, so 
we have uniform subintervals 𝐼𝑗 , where 𝑗 = 1, 2, 3, … , 𝐽 for a speficied positive integer 𝐽. 
Here 𝐼𝑗 = [𝑡𝑗−1, 𝑡𝑗], where the time step ∆𝑡 = 𝑡𝑗 − 𝑡𝑗−1 is constant, 𝑡0 = 0 and 𝑡𝐽 = 𝑇. 
 The simplified RDG scheme (50)-(52) is iterated 𝐾  times in each of subintervals 
𝐼1, 𝐼2, 𝐼3, … , 𝐼𝐽  consecutively. Here 𝑥𝑖,𝑗(𝑡) means the PW-RDG solution for 𝑥(𝑡) at the 𝑖th 
iteration of the RDG scheme on the 𝑗th subinterval. 
 The PW-RDG scheme is for 𝑗 = 1, 2, … , 𝐽 and for 𝑖 =  0, 1, 2, … , 𝐾 − 1 given by 
 















where we set that 
 
𝑥𝑖,0(𝑡0) = 𝑥(0),    𝑦𝑖,0(𝑡0) = 𝑦(0),     𝑧𝑖,0(𝑡0) = 𝑧(0) (56) 
 
for all 𝑖. We also set that 
 
𝑥0,𝑗(𝑡) = 𝑥𝐾,𝑗−1(𝑡𝑗−1), (57) 
 
𝑦0,𝑗(𝑡) = 𝑦𝐾,𝑗−1(𝑡𝑗−1), (58) 
 
𝑧0,𝑗(𝑡) = 𝑧𝐾,𝑗−1(𝑡𝑗−1), (59) 
for all 𝑗. 
 
 As a special case, if we take 𝐾 = 1, then the iteration of the PW-RDG scheme is done 
once for each subinterval and the resulting scheme is: 
 
𝑥1,𝑗(𝑡) = 𝑥1,𝑗−1(𝑡𝑗−1) + (𝑡 − 𝑡𝑗−1) [−𝛽𝑥1,𝑗−1(𝑡𝑗−1)𝑦1,𝑗−1(𝑡𝑗−1) + 𝜇 (𝑁 − 𝑥1,𝑗−1(𝑡𝑗−1))], (60) 
 
  
𝑦1,𝑗(𝑡) = 𝑦1,𝑗−1(𝑡𝑗−1) + (𝑡 − 𝑡𝑗−1)[𝛽𝑥1,𝑗−1(𝑡𝑗−1)𝑦1,𝑗−1(𝑡𝑗−1) − (𝛾 + 𝜇)𝑦1,𝑗−1(𝑡𝑗−1)], (61) 
 
  









C. RESULTS AND DISCUSSION 
We recall that the type of research of this paper is modelling with simulation. The 
mathematical models, equations (2)-(4) and (5)-(7), have been presented in the Introduction 
section. The solving methods (including the one that we propose) have been given in the 
Methods section. In line with our research objective and the solving methods, now, in this 
section we shall present the results of our computational experiments on our proposed PW-
RDG method and give discussion about them. We provide the results in a figure representative 
for the solution curves and in tables for the convergence rates of the PW-RDG solutions. 
 
1. Results and discussion for the SIR model without vital dynamics 
Simulation results of the PW-RDG scheme for the SIR model without vital dynamics are as 
follows. The PWRDG solutions using two iterations in the RDG scheme (using 𝐾 = 2) together 
with the Euler and the reference solutions are shown in Figure 2 for 𝑥(𝑡). In this figure, we use 
𝑡 = 1. We obtain accurate PW-RDG solutions in the whole domain. In addition, Figure 2 show 
that the RDG solutions (using 𝐾 = 2) are more accurate than the standard Euler solutions. 
(Note that the same behaviour occurs for solutions 𝑦(𝑡) and 𝑧(𝑡).) 
 
 
Figure 2. Reference, Euler, and PW-RDG solutions (PW-RDG using 𝐾 = 2) of the SIR  
model without vital dynamics for 𝑥(𝑡). 
 
To investigate the convergence rates of the PW-RDG solutions, we record the average of 
the absolute errors in Table 1 when we use 𝐾 = 1, which means that only one RDG iteration is 
applied in the PW-RDG scheme; in Table 2 when we use 𝐾 = 2, which means that two RDG 
iterations are evolved in the PW-RDG scheme; and in Table 3 when we use 𝐾 = 3, which 
means that three RDG iterations are implemented in the PW-RDG scheme. The convergence 











in which we assume that if we use time step ∆𝑡1, the average of absolute errors is 𝐸1; if we use 
time step ∆𝑡2, the average of absolute errors is 𝐸2. We infer from Tables 1-3 that as ∆𝑡 tends to 
zero, the error orders approach 𝐾. This suggests that to obtain a PW-RDG method having 𝐾th 
order of accuracy, we need to implement 𝐾 number of RDG iterations in the PW-RDG scheme. 
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Table 1. Order of accuracy of the PW-RDG method with one iteration (𝐾 = 1) for the SIR model 
without vital dynamics. Here 𝐸𝑥, 𝐸𝑦 , and 𝐸𝑧  are the average of absolute errors for 𝑥(𝑡), 𝑦(𝑡), and 
𝑧(𝑡), respectively, computed in the corresponding discrete time. The error order approaches 1. 
∆𝒕 𝑬𝒙 𝑬𝒙 order 𝑬𝒚 𝑬𝒚 order 𝑬𝒛 𝑬𝒛 order 
2.5  0.5492554 – 0.6310201 – 0.1165101  – 
1.0  0.2430276 0.89 0.2654760 0.94 0.0451447  1.03 
0.5  0.1250796 0.96 0.1350267 0.98 0.0223067  1.02 
0.2  0.0508945 0.98 0.0545387 0.99 0.0088479  1.01 
0.1  0.0255915 0.99 0.0273573 1.00 0.0044115  1.00 
 
Table 2. Order of accuracy of the PW-RDG method with two iterations (𝐾 = 2) for the SIR model 
without vital dynamics. Here 𝐸𝑥 , 𝐸𝑦 , and 𝐸𝑧  are the average of absolute errors for 𝑥(𝑡), 𝑦(𝑡), and 
𝑧(𝑡), respectively, computed in the corresponding discrete time. The error order approaches 2. 
∆𝒕 𝑬𝒙 𝑬𝒙 order 𝑬𝒚 𝑬𝒚 order 𝑬𝒛 𝑬𝒛 order 
2.5  0.1377848 – 0.1556682 – 0.0185411 – 
1.0  0.0170910 2.28 0.0200790 2.24 0.0030384 1.97 
0.5  0.0039697 2.11 0.0047312 2.09 0.0007768 1.97 
0.2  0.0006093 2.05 0.0007326 2.04 0.0001263 1.98 
0.1  0.0001503 2.02 0.0001812 2.02 0.0000318 1.99 
 
Table 3. Order of accuracy of the PW-RDG method with three iterations (𝐾 = 3) for the SIR model 
without vital dynamics. Here 𝐸𝑥, 𝐸𝑦 , and 𝐸𝑧  are the average of absolute errors for 𝑥(𝑡), 𝑦(𝑡), and 
𝑧(𝑡), respectively, computed in the corresponding discrete time. The error order approaches 3. 
∆𝒕 𝑬𝒙 𝑬𝒙 order 𝑬𝒚 𝑬𝒚 order 𝑬𝒛 𝑬𝒛 order 
2.5  0.5492554 – 0.0201791 – 0.0020808 – 
1.0  0.2430276 3.25 0.0010459 3.23 0.0001249 3.07 
0.5  0.1250796 3.12 0.0001214 3.11 0.0000153 3.03 
0.2  0.0508945 3.05 0.0000074 3.05 0.0000010 3.01 
0.1  0.0255915 3.02 0.0000009 3.02 0.0000001 3.00 
 
 
2. Results and discussion for the SIR model with vital dynamics 
The behaviour of simulation results for the SIR model with vital dynamics is similar to 
those in the case of the SIR model without vital dynamics. That is, we obtain accurate PW-RDG 
solutions in the whole domain, even for large values of 𝑡. 
Results about orders of accuracy of the PW-RDG scheme for solving the SIR model with 
vital dynamics are recorded in Tables 4-6. Tables 4 contains the errors and the error orders 
when we use only one RDG iteration in the PW-RDG scheme, and we obtain that the resulting 
scheme is of the first order of accuracy. That is, as ∆𝑡 approaches zero, the error order tends 
to one. Table 5 contains the errors and the error orders when we use two RDG iterations in 
the PW-RDG scheme, and the resulting scheme is of the second order of accuracy. 
Furthermore, if we apply three RDG iterations in the PW-RDG scheme, we obtain that the 
scheme is of third order of accuracy, as indicated in Table 6. To obtain solutions with small 
errors, we should take small time step ∆𝑡. Further, to get higher order accurate PW-RDG 








Table 4. Order of accuracy of the PW-RDG method with one iteration (𝐾 = 1) for the SIR model with 
vital dynamics. Here 𝐸𝑥, 𝐸𝑦 , and 𝐸𝑧  are the average of absolute errors for 𝑥(𝑡), 𝑦(𝑡), and 𝑧(𝑡), 
respectively, computed in the corresponding discrete time. The error order approaches 1. 
∆𝒕 𝑬𝒙 𝑬𝒙 order 𝑬𝒚 𝑬𝒚 order 𝑬𝒛 𝑬𝒛 order 
2.5  0.4108263 – 0.4681403 – 0.0869522 – 
1.0  0.1771760 0.92 0.1939965 0.96 0.0324878 1.07 
0.5  0.0905963 0.97 0.0982654 0.98 0.0157995 1.04 
0.2  0.0367262 0.99 0.0396248 0.99 0.0062168 1.02 
0.1  0.0184425 0.99 0.0198666 1.00 0.0030909 1.01 
 
Table 5. Order of accuracy of the PW-RDG method with two iterations (𝐾 = 2) for the SIR model with 
vital dynamics. Here 𝐸𝑥, 𝐸𝑦 , and 𝐸𝑧  are the average of absolute errors for 𝑥(𝑡), 𝑦(𝑡), and 𝑧(𝑡), 
respectively, computed in the corresponding discrete time. The error order approaches 2. 
∆𝒕 𝑬𝒙 𝑬𝒙 order 𝑬𝒚 𝑬𝒚 order 𝑬𝒛 𝑬𝒛 order 
2.5  0.0875634 – 0.1010713 – 0.0149249 – 
1.0  0.0113417 2.23 0.0134358 2.20 0.0022068 2.09 
0.5  0.0026780 2.08 0.0031870 2.08 0.0005423 2.02 
0.2  0.0004145 2.04 0.0004951 2.03 0.0000860 2.01 
0.1  0.0001025 2.02 0.0001226 2.01 0.0000215 2.00 
 
Table 6. Order of accuracy of the PW-RDG method with three iterations (𝐾 = 3) for the SIR model 
with vital dynamics. Here 𝐸𝑥 , 𝐸𝑦 , and 𝐸𝑧  are the average of absolute errors for 𝑥(𝑡), 𝑦(𝑡), and 𝑧(𝑡),  
respectively, computed in the corresponding discrete time. The error order approaches 3. 
∆𝒕 𝑬𝒙 𝑬𝒙 order 𝑬𝒚 𝑬𝒚 order 𝑬𝒛 𝑬𝒛 order 
2.5  0.0105877 – 0.0122606 – 0.0016811 – 
1.0  0.0005556 3.22 0.0006537 3.20 0.0001006 3.07 
0.5  0.0000648 3.10 0.0000767 3.09 0.0000123 3.03 
0.2  0.0000040 3.05 0.0000047 3.04 0.0000008 3.01 
0.1  0.0000005 3.02 0.0000006 3.02 0.0000001 3.01 
 
 
D. CONCLUSION AND SUGGESTIONS 
An analytical-numerical iterative method has been proposed to solve the SIR epidemic 
models without and with vital dynamics. We obtain that analytical approximate methods 
cannot provide accurate solutions for large time domains in solving these models. In contrast, 
our proposed analytical-numerical iterative method solves the models accurately in the whole 
domain. The order of accuracy of our proposed method can be increased simply by taking 
more number of iterations of the variational iteration method being implemented piecewisely. 
In addition, taking smaller size of subintervals in the analytical-numerical iterative method 
leads to smaller error. 
With the promising results in this paper, at least two future research directions are 
suggested as follows. First, research on extending the method for solving partial differential 
equations could be conducted. Second, parallel and/or distributed algorithm of the proposed 
method is also possible to do. Each topic can be carried out independently. 
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